Enhancing effects of diethyldithiocarbamate on increase of sodium channel by sulfur dioxide derivatives in ventricular myocytes.
The enhancing effects of diethyldithiocarbamate (DDC) on increase of sodium channel by sulfur dioxide derivatives in ventricular myocytes were studied using the whole cell patch-clamp technique to probe the mechanism of SO2 on the cardiovascular system in this study. Firstly, the effects of DDC and/or sulfur dioxide (SO2) derivatives on the activities of superoxide dismutase (SOD) were studied. The results showed that DDC decreased SOD activities significantly and SO2 derivatives had no significant effect on SOD activities; however, DDC and SO2 derivatives combined led to a significant decrease of SOD activities. In the electrophysiological test, DDC (1-100 mM) increased sodium current (INa) in a concentration-dependent manner and the concentration for half-maximum increase (EC50) was 20 mM. Addition of 20 mM DDC to the SO2 derivatives-containing medium significantly shifted the voltage-dependent activation curve of INa toward the hyperpolarizing direction (Vh are -51 mV, -53 mV and -54 mV, respectively) and shifted the steady-state inactivation curve to more positive potentials (Vh are -74 mV, -71 mV and -65 mV, respectively) compared with the control and 10 microM SO2 derivatives exposure. These results indicated that DDC could enhance the increasing effects on Na+ channels induced by SO2 derivatives, and suggested that the toxicity of SO2 on ventricular myocytes of rats was realized by free radical, especially O2-.